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(57) Abstract 

The present invention relates to a method for exploiting gas and oil fields and for increasing gas and crude oii output. This method 
comprises placing electrodes into the wells bored in the gas or oil field, sealing the wells with packers and supplying a high- voltage alternative, 
direct or pulse current to said electrodes. This method is charaaerised in that the welb are sealed with packers at the top of the fonnanon. 
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(57) Pe(t)epaT 



HpexinoxeH ^ cnocoS paapaSoTKn HectJTeraaoBbix MecTopoxAeHuiti i/t 
yseTit/iMeHi^fl ^ CTeneHW- ii3B/ieHeHwfl _\ jHe4)TM rasa, cornacHO KOTopoMy b 
cKBaxuHax, npoSypeHHisix na MecTopoKjaeHutw, ■ paaMemaioT a/ieicrpoAbi, 
repMeTM3npyioT i/tx nakepaMn n nojaam k a/ieicrpoAaM nepeMeHHbm, nocTOAHHbiM 
n/in nMny/ibCHbiH tok BbicoKoro HanpflxeHns, o t /i vt m a"io m n ti c a tsm, mto 
cKBa)KHHbi repMernauipyioT- naKepawn Ha ypoBHe Kpos/in n/iacTOB, w noc/ie noaaMi/t 
3/ie)aptiMecKoro TOKa pery/inpyraT napaMerpbi TOKa H/HanpflxeHUfl n/uinn saanMHoe 
pacno/ioxeHwe aneirrpojaoB oSecneneHUfl BoaHUKHOBennq aneKTpuHecKOM Ayrn 
Me)Kiay 3/ie<TpoAaMn. paaweiueHHbiMn b, no MeHbLueCi Mepe.^oAHOw CKsaxuHe n/iui 

Me>KAy 3/ieKTpPAaMH AByX COCeAHMX CKBaXUH. / 



HCKJroWTEJIbHO AJIH I^EJEEfl HHOOPMAJ^HH 

Koai4, HCXio;n»3ye&iue jvisi odosHa^emux crpaH-HJieBOB FCT Ha rwryjthuha. imcrax 6poxziE)p, b Koropux nydjiH- 
KyioToi MeacAyHapoABMe aaHBKu b cooTBercTBKH c FCT. 
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Q6jiacTb TexHUKM . ■ 

H3o6peTeHMe othocmtca k 66mcT\A ropHdPi npoMbiujneHHocTM, a nMeHHO, 
K cnoco6aM pa3pa6bTKi/t m yee/iMMeHUfl creneHu' n3B/ieHeHMfl no/iesHwx 
ncKonaeMbix H3 3eMHbix we/ip m, B-nepeyra onepeAb, Hec})TM n ra3a. 



nDenmecTBViQiiiuiM vpoBeHb rexHuticM 

MssecTHbi cnoco6bi pa3pa6oTKM m yBe/iUHeHUR cieneHU n3B;ieseHutq He0TM 
15 M raaa i/ia n/iacTOB MecTopoxAeHUM c noMotubio noAasM b rinacTU ropflneii boaw 
unn ' neperpeToro napa. jxf^^ noBbimeHnyi. BHyrpunnacTOBoro AaB/ieHUfl n 
TeMneparypbi, mto noBbiujaeT npuroK He4>Tn ui rasa k CKBaxuHaw, npo6ypeHHbiM 
Ha n/iacT. Taw/ie cnoco6bi qsnqioTC?? BecbMa ipyjaoeMKHMn n no3Bo/ifliOT 
yeennMHTb cieneHb nsB/ieneHMJi Hecfcru m rasa To/ibKO Ha 10-20,%, mto flB/ifleTc?i 

20 HeZlOCTaTOHHblM. • 

HanSo/iee '6;ih3kmm ana/ioroM . npe/inaraeMoro n3o6peTeHnq mn^ejc^ 
a/ieiapoTepMUHecKuCi cnocoS jao6biHn necpm, BK/itosaKDiunui 6ypeHMe na 
MecTopoKAennn cKsaxnH, paaMeiueHUte b hux a/ieKjponoe, repMeTuiaauutio 
cKsaxMH naKepaMM n noAany k a/ieicrpoAaM anetapuHecxoro TOKa (cm. narenT 

25 CLUA N9 2795279, 1957r.)/ flpn npoxo)*caeHi^n sneiapwHecKoro TOKa nepes 
nponyKTi/iBHbiii n>iacT nponcxoAutr pasorpea onacTa c nocneAyiOLuuM 
TepMUMecKWM pasjioxeHneM ropiOHWx seiuecTB c oCpasosanneM KOKcosoro 
ocraTKa. OAnaKo stot cnoco6 TaKxe ne oSecneHnsaeT AOCTaipHHoe yBe/inHeHne 
cieneHU nsB/ieneHUfl He^Tut, rasa ut Apyrwx no/iesHbix ncKonaeMwx H3 rinacTOB. 

30 PacKpbiTue uiaoepeTeHi^q 

SaAaneCi, na peujeHi/ie KOTOpow HanpaB/ieno HacTonmee n3o6peTeHne, 
flB/iflercfl noBbiLuenne - 3<J)0eKTtiBHOCTM paapaSoiKH Hect)Tera30Bbix 
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MecTOpO)KAeHui?i aa cner 3HaHHTenbHoro yBe/inHeHHj? creneHu n38;ieMeHM« 
He0r\A,^ raaa n Apyrux no;ie3Hbix ncKonaeivtbix na nnacToa. 

nociaa/ieHHaw 3aj:iaHa peujeHa s cnoco6e paapafiof kh HecJ)Tera308bix 
MecTopo)KAeHni4, KOTopbiui BKTitoMaeT 8 Ge6?» c/ieAVKDLuyKD nocnenoaare/ibHocTb 
onepauwCi. B CKsaxuHax Ha HectieraaoaoM MecropoxaeHnn, npo6ypeHHbix no 
noMBbi He<j)TeHOCHoro (raaoHOCHoro) n/iacra paaMeuiaraT 3/ieKTponbi. saieM 
repMernanpyrar cKBaxuHbi c noMombion3BecTHbix ycrpouiCTB • naKepoB^ Ha 

T ^ ^ . . . ■ 

t 

ypoBHe KpoBJin n/iacTOB, n noflarar na a/ieKxpo/lbi nepeivieHHbiw, nocroflHHbiui 
M/1H nMny/ibCHbiM aneKTpuMecKUM tok BbicoKoro HanpflxeHnJi:. Garew 
pery/inpyiOT napaMerpbi se/iUHUHbi roKa n Hanp^ixeHUR n/n/in saanMHoe 
pacnojioxeHne a/ieKipoAOB o6ecneseHMfl BpaHUKHOBehnfl a/ieKipusecKOM 
flyrn Mex^y a/ietcrponaMn, paaMeiueHHbiMn b, no MeHboieui Mepe, oahom 
CKBaxune hjim Me)K£iy a/ieKipojaaMi/t jaByx coceAHi^x CKsaxuH. 

B KaHecTse . aneKxpoziOB Moryt 6biTb ncnonbaosaHbi o6caiiHb!e ipySbi 
CKsaxMH. Apyrwe Mera/inMHecKne KOHcrpyKunn cKsaxnH (6ypo8oii CTas. eras 
CTa/ibHbix Tpy6 n npyrne), nnn cneunanbHO paaMemaeMbie aroui ue/in 

3;ieKTponpoBon?iLUMe xoHcrpyKUMM. 

S cnynae, ec/in neooxonnMo yse/iUHHTb crenenb M3B/ieMeHH5; Hect)Tn. raaa 

TOnbKO H3 OAHOM CKSaXUHW, .TO TOK nOAaiOT TOnbKO HB S/ieKTpOAbt 3T0Ui 

cKsaxuHbi. npn 3T0M s/ieKTpuMecKyKD Ayry uenecoo6pa3HO aaxuraTb 
nocpeACTBOM pacn/iaaneHM?! scTaBKn MexAy aJieKTpoABMw nnn paaseAenneM 
KOHTaKTOB 3/ieicTpoA06' b' 3T0M CKSBKUHe c OAHOspeMeHHbiM noBbiuueHneM 
Hanps^xeHUfl noAaaaeMoro Toxa. Ecnn o6pa6oTKe noABepraeTCfl secb finacT. to 
3/ieKTpMHecKyto Ayry ue/iecoo6pa3Ho aaxuraxb nyTeM npeAsapnTejibHoro 
paaorpesa aneKTponpoBOAHoro enow n/iacTa nnn nyxeM npo6o?? npoMexyTKOB 
Me>KAy sneKTpoABMn AByx coceAHnx CKsaxnH npn noBbiLueHuii/i HanpqxeHUfl na 

HUX. 

fla/iee. nocvie 3a>KnraHMq s/ieKTpvisecKOui Ayrn a nepsbix Asyx coceAHnx 
CKBaxMHax Hanpflxenne aaxuraHn?? 3/ieKTpnMecK0i?i Ayrn MOxeT obiTb noAano na 
aneKTpoAbi. pacno/ioxeHHbie a APyrux coceAHnx cxsaxuHax MecTopoxAeHM?^. n. 
TaKMM o6pa30M. 3a)Ki/iraioT a/ieKTpusecKne Ayrn Me)KAy coceAHUMn 
CKBaxunaMn na paa.^nnHHbix ynacTKax MecTopo>KAeHHfl. 3aTeM aneKTpuMecKne 
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jxyr\A nepeMeuuaioT b npocrpaHCTBe nnacTOB b . Heo6xoAHMOM nopaaKe m 
- noc/ieAOBate/ibHOCTvi. ^ nero noAaioT Hanp?i)KeHute 3a)KnraHMfl Ayr Ha 
3;ie<TpoAbi HOBbix coceAHHx CKBa)KMH MecTopo)KAeHnfl n oTKiitosatoT Hanpfl)KeHi/ie 
MexAY TeMU cKBaxuHawn, .hb KOTopbix a/ieicrpMHecKMe Ayrut yxe rope/iw. 
5 noc/ieAOBarejibHOCTb noAtaiKDseHUfl HOBbix cKBaxnH x npoueccy ropeKufl 
3/ieKTpn^ecKnx Ayr b nnacrax onpeAe;i9KDT ;in6o hcxoaji h3 bosmoxhoctvi 
paBHOMepHoi^ o6pa6oTKw hmh ece\A nnouxam ^ anacioB na AaHHOM 
MecTopo)KAeHHH, /iw6o a criynaflx c;ip)kHbix reonormecKWx yc/ioBuiw 3a/ieraHM3 
n/iacTOB MecTopoKAeHnfl vicxoA^i ti3 oco6eHHOCTeui aa/ieraHWfl anacroB, 
0 BpeM9 BHyTpun/iacTOBoro ropennq snetapunecKHX Ayr Ha paa/inHHbix 

MecTopoxAeHMflx 6yAeT paa/inMHbiM b aaBucuMOCTn or . <t)M3HK0-MexaHM*HecKnx. 
3/ieKTpnHecKMx ' xapaiaepucTMK n;iacTOB. cocraBa m BWAa ' no/iesHoro 
' ncKonaeMoro, HanpqxeHHO-AecJ^opMnpoBaHHoro cocioflHUfl caMwx n/iacioB \a 
BMeiaaioiui/ix nx ropHbix nopoA. reo/iornnecKHX ycnosuM 3a;ieraHnq rmacTOB vi 
15 pflAa Apyrux 4)a<TopoB. B KaxAOM KOHKpeTHOM c/iynae spewfl ropenufi 
3ne»CTpnHecKnx Ayr Me>KAy coceAHUMn CKBa)KHHaMM b n/iacrax MecTopo)KAeHnui 
ycTaHaBAnsarar sKcnepuMeHTa/ibHbiM nyreM c oAHospeMeHHbiMn saiviepaMU 
BHyTpi/in/iacTOBoro AaB/ienuR n TeMneparypbi, a TaKxe nyreM- /laSopaTopnoro n 
MareMaTMHecKoro MOAe/inpoBanutq AaHHoro npouecca s saABHHbix yc/iOBUflx 
20 A/i?i AocTn)KeHHfl MaKci/iMa;ibHoro acj^^etora m yBeinnneHMfl cteneHU nsBneneHUfl 
no/iesHbix ncKonaeMbtx i/i3 nnacToa. B HeoSxoAHMbix cnysaflx BosMOKHa 
MHoroKpaTHafl o6pa6oTKa anacroB SAeiapwMecKHMn ~ AyraMn nepea 
Heo6xoAMMbie speMeHHbie nHTepaaribi noc/ie HHTencMBHOM Ao6biHn rioreanyx 
ncKonaeMbix n3 n/iaciOB, HanpwMep, MTo6bi nozuxepxaib' saAannbie uinn 
25 Heo6xoAHMbie AaB/ieHUfl m , leMneparypbi He0Tn n raaa b nracrax 

Han66/iee ho/ihom hx oTKasKH H3 MecTopoKAennfl. 3to ocp6eHHO aKrya/ibHO a 
c/iyMae Ao6biMH H3 n/iacroB Bfl3K0M nectTn nnn npn OTKaMKe raaa n3 
BfiaroHacbiLueHHbix CKBaxnH c hh3khm nAacroBbiM Aas/ieHMeM. tbk kzk raaosbte 
CKBaxMHbi B raicnx c/iysaqx Moryj caMoaaAaB/inBaibc?? boaom. nocTYnaKDiueut \/\3 
30 ■ n/iacTOB SMecfe c raaoM. 



wo 99/01640 * , PCT/RU97/00210 

. ; 4 ■ ■ , 

neoeMeHb cf^t/iryp HePTe^icei^ 

CyiuHOGTb n3o6peTeHHR noflcHfleTC9 Ha neprexax, rne: 
HB ct>nr. 1 M3o6pa)KeH paapea Maccnaa ropHbix ' nopoA. cxewa 
pacnonoxeHu?? naKepoB n a/ieiapoaoB 8 CKsaxuHax n npouecc aaxuraHnq 
5 3ne»api<iMecK0M ziyrn; . " ■ : * 

Ha ct)nr. 2 npuseAena cx'eMa nepeMemeHUfl i/i paaaopoia a/ietcrpi/isecKnx 

Ayr B npocrpaHCTse nnacTa Ha MecTopoxAeHMw no/ieanbix iicKonaeMbix. 

* '■ , ' ' . ' 

BapuiaHTbi o cvmecTB/ieHi/i?^ M3o6DeTeHiifl 

Ha He4)Tera30BOM MecTopoKAeHnn (cfn/ir. 1 ) n/iacT ' b noAaB/iJ^KDiueM 
10 6o;ibLunHCTBe c/iysaeB nMeer c/ioxHoe , c/ioncToe cTppehne n 'coctomt ' H3 
raaoHOCHoro cjnofl 1 . Hect)TeHOCHoro c/ioa 2, soAOHOCHoro c/iofl 3 \b noMBe 
n-nacia, oAHoro h/im necKO/ibKnx npon/iacTKOB 4, pacno/ioxennbix a 
paannsHbix cnoax n/iacia n, same Bcero/ nMeioiuMX donee Bwcoicyio 
3/ieKTponpoBOAHOCTb, MeM caM anacT, Ha (Jsnr. 1 ixiAcppqiA 5 o6o3HaMeHbi 
15 naKepbi, KoropbiMn cKBaxuHW A n 5 HBAexHo repMeTnauipyKDTCfl. HTo6bi 
nepeKpbiTb Aocryn Kuc/iopoAa sosAyxa a nnacT b npouecce ropennji 
/3/ieKTpn4ecKiix Ayr. KpoMe aioro, naKepw cnyxai Ana rauieHUfl a cxsaxMHe 
a/ieKjpornApaB/insecKoro yAapa.., B03HMKaKDiuero npn paaxurannn , Ayrn s 
KaxAOM OTAe/ibHOM CKBaxuHe. HaKepbi nsB/iexaiOTcq H3 CKBaxnH noc/ie 
20 oKOHHahufi o6pa6qTKut n/iacra a/ieKTpuMecKMMn AyraMU MexAy coceAHUMH 
CKBaxuHaMM. a ao sToro c/iyxar eiue n 3arnyiijKaMM an^ He^in n raaa. 

^ 1- i ■ ' " ■ 

AaaneHne n leMnepaiypa KOTopbix noc/ie o6pa6oTKM n/iacroB s/ietcrpuMecKUMH 
AyraMM peaKo BoapaciaeT. 

06caAHbie Tpy6bi 6 s oTAe/ibHwx cnyMaqx Moryi 6biTb ncno/ibaoBanbi b 

25 KasecTBe oAHoro uta a/ieiapoAOB, mto -HMeer mgcto na CKBaxune A. 
SneKipusecKUM tok Moxer raKxe noABOAnibCfi k a/ieicrponpoBOAHOMy c/iokd b 
n/iacTe no ciaay i/i3 Meian/inMecKMX Tpy6 "14, 6ypoBOMy ciaay^ n/in APyroMy 
anetaponpoBOAHOMy o6opyA0BaHMiO ' CKaaxuH. B cKBaxuHW Moryr 6biTb raicxe 
yciaHOBJieHbi cneunanbHbie a/ieiapoAbi 7. Ha 4)vir. 1 Un4)poM 3. o6o3HaMeHa 

30 aneKTpi/iHecKafl^ Ayra b CKBaxune A MexAy a/ierrpoAOM \a q6cbjxho\a rpyboM s 
KaMecTse BToporo a/ieicrpoAa npn ee' aaxurannu TO/ibKO b oAHOi?i.cKBaxnHe A. 
. ui/ict)poi?i 9 o6b3HaMeHa 3neKTp\AHecKa^ Ayra b npeAenax nnacra MexAy AByM5? 
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coceAHMMM CKBaxuHaMH A M 5. a unct)pot?i 10 - a/ietapuMecKaq Ayra wexAy AsyMq 
- 3/ieicTpoAaM_ii 7 TOfibKO a oahow cKBaxuHe B npn ncndnbaoBaHMn n/iasKOw 
BCTasKM. coeAMHqioaieM a/iekrpoAbi 7 a/151 aaxuraHnq Ayrn. ,BbicoKOBO/ibTHbie 
Ka6e-nn 11, nepeAaraiune tok BbicoKoro Hanpfl)KeHnq Ha a/ieiapOAbi 7, 

r ' . ■ . * 

5 nOACOeflUHeHbl K . nepeABUXHblM HHAyKUHOHHblM eMKOCTJ^M >inn MOlUHblM 

KOHAeHcaiopaM. m/im i/tcTosHUKaM ktMnynbCHoro Hanp5?)KeHnq 1 2 A/iq 
HaKonneHnq a-neicrpuMecKOM sHeprwn Ha noaepxHocru aeM/in n paaMemenHbix, 
HanpuMep, na maccn aBToiJiraHeM. B csoio osepeAb, nepeABuxHbie- ewKoc™ n' 

HCTOMHUKM. HMRynbCHOrO HanpjlXeHI451 COGAl^HeHbl C nOCTOFIHHOll JIUHHeM 

10 sneiaponepeAas 1 3 j}j\9\ nocTosHHoro naKonneHnyi n noaaepxaHMfl npouecca 
ropeHnq a/ieKipuisecKHx Ayr b n/iacre. A/isi aaxuraHi/in n nozmepxaHUfl 
. a/ieiapMMecKMx Ayr a nnacre ncno/ibayiOT laioKe wctomhukm . nepeMenHoro lOKa 
npoMbiiiineHHOM sacTOTbi. 

Ha 4)Mr, 2 noKaaana noc/ieAosaTe/ibHOCTb noAK/iKDMeHUfl noBbix CKsaxwH n 
15 ' oTKiiioHeHMfi npeAbiAytunx CKBaxnn, wexAy KorppbiMn n/iacT yxe o6pa66TaH 
a/ieKTpuMecKMMM AyraMU, rAe a/ieiapoAbi cKBaxnH ,1 yxe oTKiiKDHenbi or 

' - ^ r ^ 

mctomhmkob noAasM TOKa bwcokopo Hanp^xenm,. a/ietapoAbi cKBaxnn 2 
noAK/i(oseHbi K ncTOMHUKaM M/iM ce™ TOKa BbicoKoro HanpqxeHU?? n MexAy, humm. 
ropfiT 3/ieiapMHecKi/ie Ayrn 80 BHyTpun/iacTOBOM npocTpaHCiae, a cw/iosbiMn 

20 nnHUflMH noKaaano pacnpocTpaneHMe a/ieiapusecKoro no/iq. CKBaxuHbi 3 
noAroTOB/ieHbi jxn9\ aaxwraHUfl a hmx aneKipuMecxnx Ayr n nepeMemeHnfl nx bo 
BHyTpurmacTOBOM npoeTpaHCTae a HanpaB/ieHnn, yKaaaHHOM cTpe/iKaMn. B 
' c;io)KHbix reo/iorMMecKMx yc/ioBUflx aa/ieraHUfl n/iacxoB aaAaior neodxoAMMbM 
nopwoK n nocnieAOBaTenbHOCTb o6pa6oTKvi nnacroB MecTopo)KAeHnCi 

25 a/ieKTpuMecKMMM AyraMn. 

RpeA/iaraeMbiM cnoco6 paapaSoiKu He^Teraaoawx MecTopoxAeHnii :n 

^ ■ ■ * 

ysenuiseHUfl cieneHM naB/ieMennq He4)TM, rasa n APyrux ncnesHbix ncKonaeMwx 
H3 aeMHbix HBAP npt4MeHq»oT c;ieAy»oiuMM o6pa30M. 

Ha /i(o6bix MecTopoxAeHMflx Mpryi nMetb MecTo Asa aapnaHTa cuTyannM. 
30 RepBaq cuTyaunfl - KorAa na hobom MecTopo^KAeHnn noc/ie 5ypeHMfl cepnn 
pa3BeA0MHbix ckaaxutH na n/iacr craHOBujc?? naaecTHO, sto Aaanenne Hecjjrn mjim 
raaa a nnacre neBbicoKoe, unu hmgiot mgcto Bfl3KMe HectJin, Tpe6y»oiune 
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paaorpeea, unw nMetoV MecTO BbicoKMe,MexaHHMecKMe Hanp^xeHnq b csflan. 
c_ '6q/ibmoii r/iy6i/iH0M 3a/ie^ KOTopbie npuBOAJiT k 6biCTpoMy 

CMWKaHUlKD TpeiUMH M HOP 8 0K0/10CKBa)KMHH0M npOCTpaHCTSe \A CHUXeHMKD' 

AeSnxa cKsaxMH. B-ajnx c/iyMafix npeAnaraeMbiii cnoco6 ncno/ibsyKDT nepefl 
Hana/ioM aKcanyaTaiinn HOBoro MecTopo)KAeHMfl. flpwMeM na p^Ae ysacTKOB. fAe 
n/iacT y)Ke o6pa6oTaH a/ieKipwHeckuMH Ayrawn. Moxei HaMUHaibcn 

■f- ^ 

npoMbiui/teHHan AoSbisa. a Ha ocia/ibHbix ysacTKax rmacia o*6pa6oTKa Moxei 
npoAo/iKaibCfl no wepe 6ypeH\A^ HOBbix cKBaxnH na n/iacr napa/i/ie/ibHO c yxe 
pa6oTaKDLUMMi4 Ro Ao6biMe He<t>T\A n/iM rasa cKsaxMHaMH. " 

Biopafl CMTyaUMfl - KorAa Ha ciapoM' wecTopoxAeHUM anaMHTe/ibHo yna/i 

■ J > ♦ ^ ■ - * " - 

-it , , • * ^ 

Ae6iiT cymecTByioiaMx . ui wHTeHcuBHo- 3kcnnyaTMpyeMbix b npoui/ioM cKBaxnn, 

♦ 

HO n3BecTH0, MTo sanacbi He(t>Tn n raaa eiue sHaHMie/ibHbie m Heo6xoAHMo 
yBe/iuMMTb BHyTpun/iacTOBoe AaB/ieHne n. .reMnepaiypy jxn^ naB/ieseHi/tq 1/13 
HeAP ociaBLunxcfl 3anacoB. ' ^ 

B ; o6eMx CMTyauMfix cKBaxuHw, npo6ypeHHbie ao noMBw npacia 
repMeTM3MpyKDT naKepawii 5 .Ha ypcBne ^KpoB/in n/iacia n npeABapure/ibHo 

* ■ . . * ■ 

'Pa3MeLuaKDT b hmx 3/ieKTpoAbi 7. Ec/iM HaAo 'aaxenb aneKTpuMecicy.io Ayry 
ToribKo 8 oahom cKBa>KMHe ,5,' TO 3/ieiapoAbi 7 coen,iAH^\ot MexAy* C060P1 
onasKOM BCTaBKoi^,. paccHniaHHOM na onpeAe/ieHHyic Be/inHUHy TOKa, a aaieM Ha 
Hux noAaKDT TOK BbiccKpro ..Harip5ixeHMfl n npn noBbiiueHi/tut Hanp?i)KeHM?( m cn/ibi 

* « ■ — 

TOKa noc/ie pacanaB/ienuR seTaBkn Me)KAy a/ieiapoAaMM aaxutraeTCfl Ayra. EoniA 
HaAO aaxesb a/ieicrpusecKyio. Ayry MexAy - AsyMfl coceAHWMw cKBaxunaMn 
MecTopoxAeHMfl. TO aneKTpoAbi 7 -pa3MemaiOT b cnoe n;iacTa, .. p6naAaiOLuero 
Han/iyMLueM a/ieiapdnpoBOAHocTbto m o6ecneMMBaioT naAe^KHbiui.KOHTaicT c stum 
c/JoeM. B noAasnfliOLueM QonbOJUHCTBe. c/iysaeB. 3ti/im c;ioeM ^en^ejc^ 
BOAOHOCHbiM cno\A, 3a/ieraicmMui b noMse nnacta. B TaKOM c/iysae s/ieicrpoAbi 
7, pa3MeLuaioT a BOAe, 3ano/iHF»iOLueM CKBaxuny b CMecu c Hect)Tbio n ra30M b 
npocTpancTBe ao Huxnero Topua naKepa. Hect)Tb, KaK donee nermiA KOMnonenT 
CMecu, 0Ka3biBaeTC5i BBepxy CT0/i6a )KHAKOCTn,'a BOAa - SHuay. 

ripn noAase TOKa BbicoKoro HanpqxeHnq na anexTpoAbi J sepea 
coeAHHHTe/ibHbie BbicoKOBo/ibTHwe Ka6e/iM 11 ot nepeASnxHbix . mctomhukob 
MMny/ibCHoro Hanpflxennfl m MomHbix eMKOCTew 12. a . c/iynae aaxurani/ifl 
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3/ieiapMMecKOM Ayrvt To/ibKO a oahom cKBa)KMHe 5. nponcxoflMT pacnnaB/ieni/ie 
-BCiaBKM. meAMHmpmeM 3/ieiapoA^ MexAy hmmh b cKsaxuHe 5 *B03HMKaeT 
a/ieKTpuMecKafi Ayra 10. B c/iysae, xorAa oahmm na a/ietcrpoAos ?iB/i?iioTcq 
o6caAHbie ipyQbi 6 CKBaxuHbi, noc/ie noAasM tOKa BbicoKoro HanpqxeHnq 
a/ieiapoA 7 otboaat ot o6caAHbix Tpy6 6 m paapbiBaraT KOHiaiabi ms^kav 
HMMM, B peay/ibTaie nero loxe BoaHUKaei a/ieiapuMecKaq Ayra 8 . a 
ckaaxMHe A, npi<i aaxuraHnw a/ieiapi/isecKOM Ayrn wewy flsyMq coceAHUMn 
CKBaxuHaMM wecTopoxAeHnq noBbituaioT HanpqxeHne Ha a/ietcrpoAax 7 cocbahhx 
cKsaxnH AO laKOM cieneHM, mto nponcxoAMT npo6oM n/iacia no c^okd c 
MaKcuMa/ibHOM apeictponpoBOAHOCTbfo (aoAOHOCHOMy ' c/ioio). ; 
npeABapme/ibHo paaorpeaaJOT HanGo/iee aneKiponpoBOAHbiw enow nnacia n npn 
noAAepxaHi/tn Heo6xoAHMoro HanpflxeHi/tq Toxe aaxuFaeicfl anetcrpuMecKaq Ayra , 

r * 

9 MexAY CKBaxMHaMU A n 5 c TeMnepaiypoM nnaaMbi a Hew ao Aec^TKoa 
Tbic^H rpaAycoB no Ue/ibCHKD a aaancuMocTM ot ae/inMUHbi HOMUHa/ibMbix 
TOKOB. CKopocTb HapacTaHnq HanpflxeHwq MaKcwManbHoe ero sHaMeHne 
aaancsiT ot napaMeTpoa 3/ie<TpnMecK0i?i uenn. Hew Sonbiue paccTO^Hne MexAV, 
3/ieiapoAaMM OTAenbHbix CKsaxnH, tbm 6onbLue SyAey -MaKCHMa/ibHoe aHaseHne ^ 
ycTaHaa/inaaiomero AVry ^ ^HanppxeHnq. C ysennMeHneM AaaneHnq 
leMnepaTypa nnaaMbi noBbiaiaeTcq/'Flpn TOKax ao 10000 A ' Ayra ropuT b 

* . * 

pacceflHHOM anAe, a npn 6onbLiJHx TOKax - b cxaTOM anAe, 3/ieiapnMecKaq Ayra 
qanqeTcq oahmm' m3 bmaob paap^Aa a raaax n/in napax, KOTopbiti 
xapaKTepnayeTcq 6onbuJOM n/ioTHocTbio TOKa, He6oAbUJMM naASHi/iew Hanpflxenuiq 
a cTBone Ayrui n abicoKow TeMnepaTypow. B ca^an c tsm, hto n(o6aq 

s- - 

3/ieKTpnMecKaq ueob o6naAaeT nHAyicTHBHOCTb© n eMKOCTbio, to nyTeM 
"BK/noseHnq a AaHHyio uenb AononnnTe/ibHwx orpoMHbix nHAyKTi/iBHocTew ut 
eMKocreii na nosepxHocTn aew/in Ao6uiBaiOTcq ' aanaceHi/iq sHaMHTejibHout 
snetapoMarHMTHoii aneprnn, .KOTopaq npn paaMbiKannn uenn nepeMCHHoro TOKa 
oc8o6oxAaeTcq v\ nepexoAUT a Ten/ioayjo aHeprnio. nacTb ee nepexoAUT a 
Apyrne bhaw aHeprnn, a ao3HHKLuaq anexTpusecKaq Ayra n oKpyxaiOLuaq ee 
. cpeAa qa/iqKDTcq, 3HepronornoTMTenqMM. (losTOMy a. OKpyxaiomew Ayry cpeAe 
nponcxoAMT ncnapeHt/ie xmakom \a TaepAow cocTaB/iq©Lunx nnacTa m BMemaioiunx 

* ^ * 

nopoA aa cpaBHUTe/ibHO HeGo/ibiune npoMexyTKn apeMeHM npw oMeHb-" BbicoKOw 
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TGMnepaType. Bee 3T0 npuBOflUT k 3HaMHTe/ibHOMy noBwrneHHio 

— " BHyTpnanacTOBoro flas-neHUfl- n -eme 6o/ibujeMy BoapacTaHuio TeMnepaiypbi 
n;ia3Mbi b ropfliuew Ayre, nosiOMy b nnacie ropRT jxyr\A oseHb BbicoKQro 
AaB/ieHMfl n TeMnepaTyp,. Koiopwe nepeMemaKDTCS bo BHyrpuanacTOBOM 
5 npocTpaHCTse b aaAaHHOM nop^AKe m noc/ieAOBaTe/ibHOCTn, o6pa6aTbiBafl ero Ha 
Bcew Hnn aaaaHHOM HacTu rmomaAw MecroppxAeHnji, . mto npinBOAUT k peaKowy 
n3MeHeHMio Hanpfl>KeHHo-Ae(})opMnpoBaHHoro n leMnepaTypHoro cocTOflHUw 
.rtnacTa no/iesHoro wcKonaeMoro m BMematomux ero nopoA. MaMen^ieTcn 
cMCTeMa TpeiUMH 1/1 nop» no^B/iJiiOTCfl nycioTbi n cBo6oAHbie npocipaHCTBa b 

10 rmacTe aa CMer ncnapeHUji iBepAbix m )kmakmx 4)33. mto noc/ie rameHnq Ayr 
npuBBAei X eme oAHOMy nepepacnpeAe/ieHnio HanpwxeHMM or ropHoro 
AaB/ieHutfl n 3T0 Toxe no/iOKuire/ibHO cKaxeicji Ha yBeni/iMeHnn npmoKa He(|)TM 
n raaa a cKBaxMHbh BqaKoctb He(t>™ b 3HaMi4Te;ibHOM cTenenn 6yAeT cHuxeHa, 
BbDKxeHw cMonJiHbie n napact)MHOBbie cocTaB/iflioiUMe He4)Ti/i b nopax n 

15 rpemnHax. ' 

'06pa6oTKa He<t)Tera30HOCHoro nnacra 3neKTpnMecKMMM Ayrawn .b 
npeAenax MecTopo)KAeHt/i5i M0>KeT 6biTb npupaBHena c tomkh apenup ^ cHuxeHMfl 
ropnoro AaB/iennq k noAseMHoi^ oTpa6oTKe aaiunTHoro nnacra na yro/ibHwx 
MecTopoKAeHM^x. KOfAa c pRAOM pacno/ioxeHHoro ' rmacra CHUMaoTcsi 

20 HanpyixeHUfl ot ropnoro AaB/iennq m o6/ierMaeTCR ero Aeraaaunq. Ho, Kpowe 
3Toro, B npeA/iaraeMOM cnoco6e np^cyTCTByer eine ue/ibiM pjiA* aHasmenbHbix 
npenMymecTB. 

B MTore, noc-ne o6pa6oTKM " Hec})Tera30HocHoro n/iacia MecTopoxAennfl 
a/iBKTpMMecKMMM AyraMM pesKO" B03pacTaeT cieneHb n3B;ieHeHM« H3 Hero 

25 . He<t5TM \A raaa, wto no380/i?ieT B03poAHTb k npoMbiuj/ieHHOM sKcruiyaTauuM 
Aaxe AaBHO oTpaGoiaHMbie MecTopo)KAeHWfl npi/i HannMnn a mux eme hb 
naB/ieneMHbix aanacoB Hectnui n raaa n npi46;in3MTbc5i npaicTHMecKM, 
.no/iHOMy n3B;ieMeHi/iKD 3TMX 3anacoB H3 MecTopoxAeHUM KaK crapbix, raK . n 
HOBbix,* TaK KaK o6pa6oTKy n/iacjoB MecTopoxAeHnw a/ieiapunecKHMH AyraMU 

30 MOKHO ocymecTB/iflTb MHoroKpaiHo' Hepe3 HeodxoAHMue apeMeHHbie nHTepsa/ibi. 
* TaKUM bepaaoM, npeAnoKenHbiw cnoco6 noaso/iJieT nonysutib 
3HaMHTenbHbiM aKOHOMnsecKuCi 3(})ct)eta npn ero ncno;ib30BaHMM n qanflercfl 
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3KO/iorviMecKn MucTbiM cnoco6oM. Ero moxho ycneujHO ncno/ib30BaTb zx/ifl 
r noflaeMHOM ra3M4)MKauMui yro/ibHbix. n/iacTOB, ^^sto 3HaMHTenbH0 noBbicuT 
"CieneHb nas/ieKaeMOCTH yr/iq H3 aeMHbix hsap, ■no3Bo;inT sHaMnie/ibHO 
VMeHbtuMTb 3arp«3HeHMe OKpyxatoiuew cpezibi speAHbiMH orxoflaMU ropHOui 
5 npoMbim/ieHHOCTn (OTsa/iaMn nopoAbi, oTKananHbiMM noAseMHbiMn soAaMn m 
CKBa)KHH v\ ropHbix Bbipa6oTOK c BbicoKMM coAepxaHneM cepbi n Apyrux 
speAHbix npuMecew, nonaAaiOLUMX b BOAoewbi) n y/iysiuuiTb sKO/iorutio 

E 

TeppnTopuM, Ha KOTopbix 3aneraiOT no;ie3Hbie utcKonaeMbie. C noMombio aroro 
cnoco6a mo>kho raiOKe yHi/isTOXMTb noAseMHbie 3axopoHeHMfl n Morn/ibHUKu c 

10' oTxoAaMM BpeAHbix paAnoaiaMBHbix m xnMUMecKHX BeiuecxB, cxuraR t/i ncnapflq 
MX noA seMJiew b nnasMe s/ietapusecKnx Ayr 6e3 AocTyna , Kuc/iopoAa 
B03Ayxa, n npenflTcTByp, tcm caMbiM, nx pacnpocipaHeHnio noA3eMHbiMH BOAaMn 
B Apyrne Mecra. FIpeAnaraeMbiM cnoco6oM moxho Ao6MTbC?i Bbin/iaB/iennfl b 
noAseMHbie Bbipa6oTKvi m3 pyAHbix xnn, len n mnz Mera/i/ioa, HanpuMep, 

15 * laKMX KaK3o;ioTO, cepe6po m Apyruix, o6;iaAaioiuMX . OMeHb bwcokom 
s/ieicrponpoBOAHOCTbKD. 
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2_ OOPMY/IA HaOBPETEHHFi 

3 ■ ■ ' ' 
4 

5 1. Cnoco6 pa3pa6oTKM .HecJ^TeraaoBbix wecTopoKjaeHUM m yBe/inMeHwq 

6 cTeneHM n3B;ieMeHi4fl He4)TM m rasa, cor/iacHO KOTopowy a CKsaxuHax, 
1 . npoSypeHHbix na MecjopoxcaeHnn. pasMeiuaioT s/ieicrpoflbi, repweTnanpyKDi nx 

8 naKepaMM n noaaiOT' x a/iejcrpoAaM nepeMenHWii. nocTOflHHbii^ m/im 

9 nMny/ibCHbM TOK BbicoKoro HanpqxeHMfl. oT/iMMaramnCicfl tsm, mto 

10 cKsaxHHbi repMernaiipyioT naKepaMM Ha yposHe Kpos/in n/iacTos, m 'noc/ie 

11 noAaMM aneKTputMecKbro TOKa pery/inpyioT napaMeipbi TOKa m HanpflxeHwy? m/m;im 

12 B3ai/iMHoe pacno/ioxeHwe a/ieiapoAOB aha oQecneseHUfl eoaHUKHOBeHuin 

13 sneKTpuMecKoui ' Ayrw Me)KAy 3/ietapoAaMn, paaMemeHHbiMn a. no MeHboiei?! 

14 Mepe. OAHOM cKsaxuHe h/im wexAy a/ieKipoAaMU Asyx coceAHnx cKsaxuH. 
15 

16 2. Cnoco6 no n. 1 , o t ;i m m a io lu n w c reM, hto s/ieiapuMecKne Ayrn 

17 3a)KMraKDT nocpeAcispM pacn/iasneHnq BCTasKM wexAy pnetapoAaMn nnn 

18 paaseASHneM KOHiaiaoB a/ieiapoAoa a oahom cKBaxuHe, h/im nyreM npo6o?i 

19 npoMe)KyTK08 Me)KAy s/ietapoaaMn aayx coceflHux cKaaxnH npn noBbiujeHnn 

20 Hanpj^xeHHJ? Ha Huix. 
21 

22 ^. 3. Cnoco6 no n. 1 , o i /i' m s a lo m m m c 9 lew, hto s/ieKipusecKne Ayrn 

23 aaxuraioT Me)KAy 3/ieKTpoAaMn b HecKoribKnx napax cKaaxnH MecTopo)KAeHMq 

24 MB Heo6xoAHMoi^ noc/ieAOBaie/ibHocTn MeHflJOT napu cKsaxnH, Me)KAy KOTopbiMH 

25 aaxuraKDT 3/ieiapMHecKMe Ayrw so BHyipun/iacTOBOM npocrpaHCTBe. 

26 ^ ' 

27 4. Cnoco6 no n. 1 , o t n t/i m a lo ui m m c q rew, mto npn Heo6xoA^tMOCTM 

28 noAAspxaHUfl aaAaHHbix se/inHUH BHyTpun/iacTosoro AasneHnq i/i TeMnepaTypbi 

29 He(})TM M ra3a, npouecc o6pa6oTKH anacTos 3;ie»crpi4MecKMMM Ayrawn noBTopfliCT 

30 MHoroKpaTHO nepea Heo6xoAHMbie apeMennbie nHTepaa/ibi. 
31 
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j[ I nocnejyioiuHe aoKyueirm yxasaHu b npononxcHMH rpa^ui C. naHMbie o narcHrax-aHanorax yxmHu a npMJioxcHHH 



* Oco6fcie KaTcropHH ccunosHux dosyMCirroB: "T" 6anee noiaHHii iioKyucHT. onyfimucbsaHHbiM nocjie oatm 
"A" aoKyweHT. onpeacjisxKUHA o6tuHft yposeHb tcxhhxh npHopHrera k npHBcocHHuA ana noHHMaHKa H33o6peTeHH5i 

6onee paHHHH joxyueHT. ho ony&utKOsaHHuil na iiary "X" aoKyMenr, huciouimm KaM6oAee Gakskoc omonicHHe x npc^Mery . 

MCxnyHapooHOM noaaiH mjim nooie Hce nowcxa, nop04aiiiHfl HOBtOHy h HacGpcTarenkCXMA ypoecMb 
"0" aonyMCHT, OTHOcauiHilca x ycraouy pacxpbmtio. sxcnoHH- "Y" joxyMorr. nopoqaimtil too6pCTaTaibcxHft ypoBCH* s cose- 

poeaHHio H TJL ranMM c oohhm hah HecxonuouiH noicyueHTauH rod xe 
"P" ioxyMeHT. onyGnHxcBaHHbifl no oani McxjiyHapoiiHoji no- xaTeropHH 

jaHH. HO nocne aarw HcnpaiUHBacMoro npHOpHTtra aoxywcHT. sanaiouiHAca naTCHTOM-aHanoroM 


iZara jcHCTBHTcnbHoro laBcpuieHKfl McxnyHapoizHoro noHCxa 
.30'5iHBapsi 1998 (30:0L98) 


Ilaxa ompaaxH Hacrojiuiefx) OTHcra o MeamyHapoimoM 
noHcxe: 25 Mapra 1998 (25.03.98) . 


HaHMCHOBaHHe h aapec MexjiyHapoiutoro noHCXOBoro opraha: 
BcepoccHttcKHft HayHHO-HccnenoBarentCKHfl HHcnrryr 
HHCTHTyx rocynapCTBCHHOH nareHTHoft axcnepnnbi, 
PoccHfi. 121858, MociCBa, Eq}exK0BCxaB Ha6., 3(>-l 
Oaxc: 243-3337, TtneraHn: 1 14818 HOJIAMA 


VnajiHOMOMCHHoe hhuo: 

A.rieTpOB 
Tfinc4»H r^fe (095)240-5888 
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